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(54) Sheet-fed web offset printing press with convertible press mechanism 



(57) A sheet-fed web offset printing press with a 
convertible press mechanism includes a convertible cyl- 
inder (107), an impression cylinder (105), converting 
grippers (110) and suckers (111), and grooves. The 
convertible cylinder conveys a paper sheet (112) down- 
stream with respect to a paper convey direction in a 
converted state. The impression cylinder is in contact 
with the convertible cylinder on an upstream side with 
respect to the paper convey direction, and conveys the 
paper sheet to the convertible cylinder. The converting 
grippers and suckers are provided to the convertible cyl- 



inder and separate the paper sheet wound on a circum- 
ferential surface of the impression cylinder and convert 
the separated paper sheet. The grooves are formed in 
an outermost circumferential surface of the impression 
cylinder including a circumferential surface of the 
impression cylinder. The outermost circumferential sur- 
face of the impression cylinder comes into direct contact 
with the paper sheet which is conveyed to the converti- 
ble cylinder. 
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Description 




Background of the Invention 

The present invention relates to a sheet-fed web 
offset printing press with a convertible press mecha- 
nism, which has a convertible cylinder disposed 
between upstream and downstream paper convey cylin- 
ders with respect to a paper convey direction to enable 
one-sided printing and double-sided printing with one 
printing press. 

Along with a variety of printing techniques, a sheet- 
fed web offset printing press with a convertible press 
mechanism, which is capable of performing one-sided 
and double-sided printing has been proposed and put 
into practice. As an example of such a web offset print- 
ing press, a sheet-fed web offset printing press with a 
convertible press mechanism, which has upstream and 
downstream impression cylinders with respect to a 
paper convey direction, and a convertible cylinder dis- 
posed between these two cylinders, is disclosed in Jap- 
anese Utility Model Laid-Open No. 7-35041. This 
printing press will be described. 

Fig. 7 shows the cylinder arrangement of the con- 
ventional sheet-fed web offset printing press with the 
convertible press mechanism disclosed in this refer- 
ence, which is set in the double-sided printing state. 
Referring to Fig. 7, in each of adjacent printing units, 
e.g., of a first printing unit 1 and a second printing unit 2, 
a plate cylinder 3 on which a plate is mounted and a 
blanket cylinder 4 on which a blanket is wound are 
arranged to be in contact with each other. Impression 
cylinders 5 and 6 each having a diameter twice that of 
the plate cylinder 3 are respectively arranged to be in 
contact with the blanket cylinders 4 of the upstream and 
downstream printing units 1 and 2 with respect to the 
paper convey direction. A convertible cylinder 7 having 
a diameter twice that of the plate cylinder 3 is arranged 
between the impression cylinder 5 of the printing unit 1 
and the impression cylinder 6 of the printing unit 2, such 
that its circumferential surface is in contact with the 
impression cylinders 5 and 6. 

A plurality of sets of gripper units 8 each consisting 
of a gripper and a gripper pad and opened/closed by a 
cam mechanism are arranged at portions that equally 
halve the outer circumferential portion of the impression 
cylinder 5 in the circumferential direction, to be aligned 
in the axial direction of the impression cylinder 5. A plu- 
rality of sets of gripper units 9 each opened/closed by a 
cam mechanism are arranged at portions that equally 
halve the outer circumferential portion of the impression 
cylinder 6 in the circumferential direction, to be aligned 
in the axial direction of the impression cylinder 6. 

A pair of converting grippers 10 each 
opened/closed by a cam mechanism and a pair of suck- 
ers 11 connected to a suction air source, e.g., a pump 
(not shown), are arranged on the outer circumferential 
portion of the convertible cylinder 7. The corresponding 



converting gripper 10 |^^jcker 1 1 form a pair, and the 
respective pairs of co^^ng grippers 10 and suckers 
1 1 are arranged at portions that equally halve the outer 
circumferential portion of the convertible cylinder 7 in 

5 the circumferential direction, to come close to each 
other and be aligned in the axial direction of the convert- 
ible cylinder 7. 

When one-sided printing is to be performed, the 
phases of the respective cylinders are set such that, 

10 upon rotation of the cylinders 5, 6, and 7, the converting 
grippers 10 oppose the gripper units 8 and the gripper 
units 9. When double-sided printing is to be performed, 
as in Fig. 7, the phases of the respective cylinders are 
set such that, upon rotation of the cylinders 5, 6, and 7, 

75 the paper trailing end of a paper sheet 1 2 gripped by the 
gripper units 8 corresponds to the suckers 1 1 and the 
converting grippers 1 0 correspond to the gripper units 9. 

The operation of the sheet-fed web offset printing 
press having the above arrangement will be described 

20 with reference to Fig. 8. In the case of double-sided 
printing, when the cylinders 5, 6, and 7 are rotated, the 
upper surface of the paper sheet 12 gripped by the grip- 
per units 8 and conveyed is subjected to printing as the 
paper sheet 12 passes between the blanket cylinder 4 

25 and the impression cylinder 5. The paper sheet 12, the 
upper surface of which has been subjected to printing, 
passes between the cylinders 5 and 7 without being 
gripped by the converting grippers 10 at its gripper end, 
and is wound on the lower circumferential surface of the 

30 impression cylinder 5. 

When the paper trailing end of the paper sheet 12 
wound on the impression cylinder 5 reaches the contact 
point between the cylinders 5 and 7, that is, when the 
corresponding suckers 1 1 reach the line connecting the 

35 center of the impression cylinder 5 and the center of the 
convertible cylinder 7, the paper trailing end of the 
paper sheet 12 is drawn by these suckers 11. While the 
paper trailing end of the paper sheet 12 is drawn by the 
suckers 11, when the convertible cylinder 7 continues 

40 rotation, the suckers 11 move round along the outer 
side of the circumferential surface of the convertible cyl- 
inder 7 while rotating counterclockwise, as indicated by 
reference numerals 1 1 A to 1 1G in Fig. 8. 

When the suckers 1 1 hold the paper trailing end 

45 and move to the position indicated by the reference 
numeral 11G in this manner, the paper sheet 12 is 
turned. At this time, until the suckers 1 1 are located at 
the contact point between the cylinders 5 and 7 and 
draws the paper trailing end of the paper sheet 12, the 

so gripper units 8 of the impression cylinder 5 are kept 
closed and do not release the paper sheet 12. Thereaf- 
ter, the suckers 1 1 draw the paper trailing end of the 
paper sheet 12, and the gripper units 8 are opened 
simultaneously to release the paper sheet 12. 

55 When the suckers 1 1 that draw the paper sheet 12 
reach the position indicated by reference numeral 1 1G, 
air suction from the suckers 1 1 is interrupted due to the 
action of the rotary valve, and the paper sheet 12 is 
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released. Simultaneously, tamper sheet 12 released 
from the suckers 1 1 is gripsj^By the gripping surfaces 
of the converting grippers 10. 

When the convertible cylinder 7 is further pivoted 
and the converting grippers 10 oppose the correspond- 
ing gripper units 9 at the position of the contact point 
between the convertible cylinder 7 and impression cylin- 
der 6, the paper sheet 12 is transferred from the con- 
verting grippers 10 of the convertible cylinder 7 to the 
corresponding gripper units 9 of the impression cylinder 
6. Thereafter, the paper sheet 12 is gripped by the grip- 
per units 9 of the impression cylinder 6, and its lower 
surface is subjected to printing while the paper sheet 12 
is being conveyed. 

After the paper sheet 12 is transferred to the con- 
verting grippers 1 0 at the position indicated by the refer- 
ence numeral 11G, the suckers 11 pivot through 
substantially 90° until they reach the contact point 
between the cylinders 7 and 6, and move in the radial 
direction to retract in the circumferential surface of the 
convertible cylinder 7. Therefore, the suckers 1 1 will not 
interfere with the circumferential surface of the impres- 
sion cylinder 6. 

When the convertible cylinder 7 is further rotated, 
the suckers 1 1 move from the contact point between the 
cylinders 6 and 7 to the contact point between the cylin- 
ders 7 and 5. During this period of time, the suckers 1 1 
move in the circumferential direction of the convertible 
cylinder 7 while they are pivoted by a sucker pivoting 
cam (not shown) through substantially 360°. Because of 
the action of a sucker moving cam, the suckers 1 1 ride 
over the corresponding converting grippers 10, and 
move in the radial direction of the convertible cylinder 7 
to project from and retract in the circumferential surface 
of the convertible cylinder 7. 

When performing a switching operation from dou- 
ble-sided printing to one-sided printing, the phases of 
the upstream cylinders are adjusted with respect to the 
paper convey direction including the impression cylinder 
5, such that the gripper units 8 of the impression cylin- 
der 5 correspond to the converting grippers 10 of the 
convertible cylinder 7. In one-sided printing, when the 
cylinders 5, 6, 7, and the like are rotated, the paper 
sheet 12 which is conveyed as it is gripped by the grip- 
per units 8 of the impression cylinder 5 is subjected to 
first-color printing while it passes through the contact 
point between the blanket cylinders 4 and impression 
cylinder 5 of the printing unit 1 . 

Thereafter, the paper sheet 12 is transferred from 
the gripper units 8 to the converting grippers 10, and is 
conveyed as it is wound on the lower circumferential 
surface of the convertible cylinder 7. The paper sheet 1 2 
wound on the convertible cylinder 7 is transferred from 
the converting grippers 10 to the gripper units 9 of the 
impression cylinder 6 and is conveyed. When the paper 
sheet 12 passes through the contact point between the 
blanket cylinder 4 and impression cylinder 6 of the print- 
ing un'rt 1 , the surface of the paper sheet 12 which has 



been printed by tf^Mfiting unit 1 is subjected to sec- 
ond-color printing printing unit 2. 

The operation described above is described in 
detail in E.R 0641651 A1. 

s In the conventional sheet-fed web offset printing 
press with the convertible press mechanism described 
above, in double-sided printing, to separate the paper 
sheet 1 2 wound on the circumferential surface of the 
upstream impression cylinder 5, its paper trailing end is 

10 separated by rotation of the convertible cylinder 7 and 
suction by the suckers 11. Since the gripping force 
effected by suction of the suckers 1 1 is limited as com- 
pared to the gripping force effected by the grippers, a 
sufficient gripping operation cannot be performed. 

15 The paper sheet 12 which has passed through the 
contact point between the impression cylinder 5 and 
blanket cylinder 4 is in tight contact with the circumfer- 
ential surface of the impression cylinder 5 because of 
the printing pressure applied between the impression 

20 cylinder 5 and blanket cylinder 4. The tight contact force 
applied to the circumferential surface of the impression 
cylinder 5 becomes particularly strong when performing 
printing on a coated printing paper sheet and when per- 
forming offset printing that uses dampening water. As a 

25 result, sometimes a so-called gripping failure occurs in 
which the paper trailing end of the paper sheet 12 can- 
not be gripped by the suckers 1 1 or even if it is gripped 
once, it is undesirably released. 

In this case, when the paper sheet 12 which is 

30 failed to be gripped stays wound on the upstream 
impression cylinder 5, the next paper sheet lies on it, 
causing defective printing. When the paper sheet 12 
which is failed to be gripped drops in the printing press, 
the dropped paper sheet 12 is caught by another roller 

35 or cylinder to cause a printing trouble. This tendency 
becomes more and more conspicuous as the operation 
speed of the printing press increases. 

Summary of the Invention 

40 

It is an object of the present invention to provide a 
sheet-fed web offset printing press with a convertible 
press mechanism, in which a paper sheet gripping fail- 
ure of a convertible cylinder is eliminated to prevent 

45 occurrence of defective printing or printing trouble. 

In order to achieve the above object, according to 
the present invention, there is provided a sheet-fed web 
offset printing press with a convertible press mecha- 
nism, comprising a convertible cylinder for conveying a 

so paper sheet in a converted state downstream in a paper 
convey direction, a paper convey cylinder which is in 
contact with the convertible cylinder on an upstream 
side in the paper convey direction and conveys the 
paper sheet to the convertible cylinder, a convertible 

55 press mechanism provided to the convertible cylinder to 
separate the paper sheet wound on a circumferential 
surface of the paper convey cylinder and to convert the 
separated paper sheet, and a plurality of recesses 
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formed in an outermost circu^fcntial surface of the 
paper convey cylinder includi^^circumferential sur- 
face of the paper convey cylinder, the outermost circum- 
ferential surface of the paper convey cylinder coming 
into direct contact with the paper sheet which is con- 
veyed to the convertible cylinder. 

Brief Description of the Drawings 

Fig. 1 is a side view showing the cylinder arrange- 
ment of a sheet-fed web offset printing press with a 
convertible press mechanism according to the first 
embodiment of the present invention; 
Fig. 2 is a sectional view of an impression cylinder 
on the upstream side of the convertible cylinder 
shown in Fig. 1 ; 

Fig. 3 is a view seen from the direction of an arrow 
A of Fig. 1; 

Fig. 4A is a sectional view taken along the line B - B 
of Fig. 3, and Fig. 4B is a sectional view taken along 
the lineC-Cof Fig. 3; 

Fig. 5 is a perspective view showing an example of 
the tight contact preventive plate shown in Fig. 1 ; 
Fig. 6 is a perspective view showing an example 
wherein a plurality of grooves that are parallel to 
each other are formed in the circumferential surface 
of the impression cylinder; 
Fig. 7 is a side view showing the cylinder arrange- 
ment of a conventional sheet-fed web offset printing 
press with a convertible press mechanism; and 
Fig. 8 is an enlarged view of the main part for 
explaining a transfer operation to the convertible 
cylinder of the sheet-fed web offset printing press 
shown in Fig. 7. 

Description of the Preferred Embodiment 

The present invention will be described in detail 
with reference to the accompanying drawings. 

Fig. 1 shows the cylinder arrangement of a Sheet- 
fed web offset printing press with a convertible press 
mechanism according to the present invention. Refer- 
ring to Fig. 1, in each of adjacent printing units, e.g., of 
a first printing unit 101 and a second printing unit 102, a 
plate cylinder 103 on which a plate is mounted and a 
blanket cylinder 104 on which a blanket is wound are 
arranged to be in contact with each other. Impression 
cylinders 105 and 106 each having a diameter twice 
that of the plate cylinder 103 are respectively arranged 
to be in contact with the blanket cylinders 104 of the 
upstream and downstream printing units 101 and 102 
with respect to the paper convey direction. A convertible 
cylinder 107 having a diameter twice that of the plate 
cylinder 103 is arranged between the impression cylin- 
der 105 of the printing unit 101 and the impression cyl- 
inder 106 of the printing unit 102 such that its 
circumferential surface is in contact with the impression 
cylinders 105 and 106. 



A plurality of sets^^pper units 108 each consist- 
ing of a gripper and a HP?r pad and opened/closed by 
a cam mechanism are arranged at portions that equally 
halve the outer circumferential portion of the impression 

5 cylinder 105 in the circumferential direction, to be 
aligned in the axial direction of the impression cylinder 
105. Tight contact preventive plates 131 (to be 
described later) are wound on the circumferential sur- 
face of the impression cylinder 105, which is in contact 

10 with the convertible cylinder 1 07 on the upstream side in 
the paper convey direction, between the two gripper 
units 108. A plurality of sets of gripper units 109 each 
opened/closed by a cam mechanism are arranged at 
portions that equally halve the outer circumferential por- 

15 tion of the impression cylinder 1 06 in the circumferential 
direction, to be aligned in the axial direction of the 
impression cylinder 106. 

A pair of converting grippers 110 each 
opened/closed by a cam mechanism and a pair of suck- 

20 ers 111 connected to a suction air source, e.g., a pump 
(not shown), are arranged on the outer circumferential 
portion of the convertible cylinder 107. The correspond- 
ing converting gripper 1 10 and sucker 1 1 1 form a pair, 
and the respective pairs of converting grippers 110 and 

25 suckers 1 1 1 are arranged at portions that equally halve 
the outer circumferential portion of the convertible cylin- 
der 1 07 in the circumferential direction, to come close to 
each other and be aligned in the axial direction of the 
convertible cylinder 107. 

30 When one-sided printing is to be performed, the 
phases of the respective cylinders are set such that, 
upon rotation of the cylinders 105, 106, and 107, the 
converting grippers 110 oppose the gripper units 108 
and the gripper units 1 09. When double-sided printing is 

35 to be performed, as in Fig. 1 , the phases of the respec- 
tive cylinders are set such that, upon rotation of the cyl- 
inders 105, 106, and 107, the paper trailing end of a 
paper sheet 112 gripped by the gripper units 108 corre- 
sponds to the suckers 1 1 1 and the converting grippers 

40 110 correspond to the gripper units 1 09. 

The double-sided and one-sided printing opera- 
tions of the sheet-fed web offset printing press having 
the above arrangement are completely identical to 
those described above with reference to Fig. 9, and a 

45 detailed description thereof will thus be omitted. 

The mounting structure of the plates 131 will be 
described with reference to Figs. 2, 3, and 4A and 4B. 

Referring to Fig. 2, the impression cylinder 105 is 
cast for the purpose of weight reduction, and is formed 

so into a skeleton. A pair of gaps 121 are formed in the 
outer circumferential surface of the impression cylinder 
105 at positions phase-shifted from each other by 180° 
in the circumferential direction, and extend along the 
entire length of the cylinder 105. The two ends of each 

55 gap 121 are closed with a pair of circular disk-shaped 
bearers 122. 

A gripper shaft 1 23 extends in each gap 1 21 as it is 
axially supported by the bearers 122 and a bearing in 
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the gap 121. The pluralit^kgripper units 108 are 
formed on the gripper shal^Hto be aligned at a pre- 
determined gap in the axial^ection of the impression 
cylinder 105. The gripper units 108 are opened/closed 
by the reciprocal pivot motion of the gripper shaft 123 
effected by a cam mechanism. A bolt hole 127 in which 
a bolt 126 is to be threadably engaged is formed in the 
stepped portion of a gripper unit 108 side wall surface 

125 of the gap 121 . As shown in Fig. 3, a large-diameter 
stepped portion 128 is formed in the opening portion of 
the bolt hole 127. 

An elongated gripper pad bar 129 extends along 
the entire length of each gap 121. As shown in Fig. 4A, 
the gripper pad bar 129 has an L-shaped section. A bolt 
hole 130 in which the bolt 126 is to be loosely inserted 
is formed in the gripper pad bar 129 to correspond to the 
bolt hole 127. The bolt 126 is threadably engaged in the 
bolt hole 127 to fix the gripper pad bar 129 to the wall 
surface 125. An insertion end portion 131a of each plate 
131 mounted on the circumferential surface of the 
impression cylinder 105 is inserted between the gripper 
pad bar 129 and the wall surface 125 such that the bolt 

126 is loosely inserted in the U-shaped groove 132 
formed in the insertion end portion 131a, and is fixed to 
the wall surface 125 together with the gripper pad bar 
129. 

A plurality of gripper pads 133, each having an L- 
shaped section, for gripping the end portion of the paper 
sheet 112 together with the gripper units 108 are fixed 
to the thin-walled portion of the gripper pad bar 129 at a 
predetermined gap with bolts 134. As shown in Fig. 4B, 
pin holes 135 and 136 are correctly positioned and 
formed in the gripper pad bar 129 and the wall surface 
1 25 to extend through them. A reference pin 1 37 is fitted 
in the pin holes 135 and 136. The reference pin 137 is 
fitted in the U-shaped groove or notch 138 formed in the 
insertion end portion 131a of the plate 131. When form- 
ing the U-shaped groove 138, it is positioned to pre- 
cisely correspond to the pin holes 1 35 and 1 36 and to fit 
on the reference pin 137. The insertion end portion 
131a of the plate 131 is bent by precisely calculating its 
size from the abutting end of the U-shaped groove 138 
abutting against the reference pin 137. 

As shown in Fig. 4A, a compression coil spring 139 
for biasing the gripper pad bar 129 in a direction to sep- 
arate from the wall surface 125 is mounted in the large- 
diameter stepped portion 128 of the bolt hole 127. The 
U-shaped bolt groove or notch 132 of the plate 131 is 
formed to have a large diameter so that it will not inter- 
fere with the compression coil spring 139. 

The plate 131 having one insertion end portion 
131a held by the gripper pad bar 129 is wound on the 
circumferential surface of the impression cylinder 105, 
and is guided to the other end portion of the other gap 
1 21 . In the other gap 1 21 , a wrap-up rod 1 40 having an 
incision 140a extends as it is axiafly supported by the 
pair of bearers 122. The other insertion end portion 
131b of the plate 131 is engaged in the incision 140a. 



When the wrap-up j^l40 is pivoted while regulating its 
reverse rotation w^^^atchet mechanism or the like, 
the plate 131 is tightened to come into tight contact with 
the circumferential surface of the impression cylinder 
5 105. 

Fig. 5 shows an example of the plate 131 mounted 
on the circumferential surface of the impression cylinder 
105. 

Referring to Fig. 5, the plate 131 is made of a thin 

10 metal plate entirely having flexibility, and has the inser- 
tion end portions 131a and 131b formed by bending its 
two ends at substantially a right angle. A plurality of 
elongated thin bottomed grooves 131c, extending 
toward the insertion end portions 131a and 131b, i.e., in 

15 the circumferential direction of the impression cylinder 
105, are formed between the insertion end portions 
131a and 131b to be parallel to each other. The wide U- 
shaped grooves or notches 132 and the narrow U- 
shaped grooves or notches 138 are alternately formed 

20 in the insertion end portion 131a of the plate 131. 

In the sheet-fed web offset printing press having the 
above arrangement, when mounting the plate 131 on 
the circumferential surface of the impression cylinder 
105, first, the bolt 126 is inserted in the bolt hole 130 of 

25 the gripper pad bar 129 of each gap 121 and is tempo- 
rarily fastened. At this time, the pin hole 135 in the grip- 
per pad bar 129 fits on the reference pin 137, which is 
fitted in the pin hole 136 of the wall surface 125 of the 
gap 121 to extend upright, without backlash. Subse- 

30 quently, one insertion end portion 1 31 a of the plate 1 31 , 
which is formed by bending at an accurate position with 
reference to the U-shaped groove 138 in advance, is 
inserted between the gripper pad bar 129 and wall sur- 
face 1 25, and the U-shaped groove 1 38 is engaged with 

35 the reference pin 137. At this time, the bolt 126 is fas- 
tened while urging the deep portion of the U-shaped 
groove 138 against the reference pin 137. 

Since the gripper pad bar 129 and the plate 131 are 
accurately positioned, the plate 131 is wound on the cir- 

40 cumferential surface of the impression cylinder 1 05. The 
other insertion end portion 131b is engaged in the inci- 
sion 140a in the wrap-up rod 140, and thereafter the 
wrap-up rod 140 is pivoted to bring the plate 131 into 
tight contact with the circumferential surface of the 

45 impression cylinder 105. Since one end of the plate 131 , 
i.e., the insertion end portion 131a. is accurately posi- 
tioned, one side of the plate 131, i.e., the insertion end 
portion 131b, will not float from the circumferential sur- 
face of the impression cylinder 105. Also, the gripper 

so pads 133 mounted on the gripper pad bar 129 are also 
positioned accurately. 

To remove the plate 131 for exchange or the like, 
the wrap-up rod 1 40 is rotated in the reverse direction to 
loosen the plate 131, and the bolt 126 is loosened. 

55 Then, the gripper pad bar 1 29 is separated from the wall 
surface 125 by the spring force of the compression coil 
spring 139, to form a gap. When the plate 131 is pulled 
up, the U-shaped groove 138 and the reference pin 137 
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are disengaged from each oth^Mod the plate 131 can 
be removed easily. 

According to this embodiment, since the tight con- 
tact preventive plates 131 formed with a plurality of bot- 
tomed grooves 131c are mounted on the circumferential 
surface of the impression cylinder 105 located on the 
upstream side of the convertible cylinder 107, air stay- 
ing in the bottomed grooves 131c is interposed between 
the surfaces of the plates 131 and the paper sheet 1 12 
which has been subjected to printing between the blan- 
ket cylinders 104 and impression cylinder 105 and is in 
tight contact with the surfaces of the plates 131 . There- 
fore, when the paper trailing end of the paper sheet 1 12 
is drawn by the suckers 1 1 1 of the convertible cylinder 
1 07 to separate the paper sheet 1 1 2 from the circumfer- 
ential surface of the impression cylinder 105, a vacuum 
state between the paper sheet 112 and the surfaces of 
the plates 131 is prevented. As a result, generation of a 
negative pressure that impedes the separation of the 
paper sheet 112 from the impression cylinder 105 is 
prevented. 

Since the bottomed grooves 131c are formed in the 
plates 131, the contact area between the paper sheet 
112 and the surfaces of the plates 131 is decreased. 
Hence, when the paper sheet 1 12 is separated from the 
circumferential surface of the impression cylinder 105 
and comes into siidable contact with the surfaces of the 
plates 131, the contact resistance against the paper 
sheet 1 12 is reduced. When the paper trailing end of the 
paper sheet 1 1 2 is drawn by the suckers 1 1 1 of the con- 
vertible cylinder 107, no strong force that pulls back the 
paper sheet 112 to the impression cylinder 105 side is 
applied to the suckers 1 1 1 of the convertible cylinder 
107. As a result, the paper sheet 1 12 will not fail to be 
gripped by the suckers 111, and the paper sheet 1 12 is 
prevented from dropping into the printing press or being 
left wound on the impression cylinder 105, thereby pre- 
venting occurrence of a printing trouble or defective 
printing. 

According to the result of experiments done by the 
present inventor, it was confirmed that, when the plates 
131 were mounted on the circumferential surface of the 
impression cylinder 105, as in the present invention, the 
paper sheet 112 was separated from the impression 
cylinder 105 better than in the conventional case 
wherein no plate 131 was mounted on the circumferen- 
tial surface of the impression cylinder 105. In this case, 
according to the findings of the present inventor, along 
with rotation of the impression cylinder 105, air present 
between the paper sheet 112 and the circumferential 
surface of the impression cylinder 105 flowed smoothly 
in the circumferential direction of the impression cylin- 
der 105, to further allow better separation of the paper 
sheet 112. Therefore, as shown in Fig. 5, it is preferable 
that the plurality of bottomed grooves 1 31c be formed in 
the plates 131 to extend in the circumferential direction 
of the impression cylinder 105. 

The plate 131 will be described in detail. 



If the depth and widget the bottomed grooves 131c 
of each plate 131 ^^Bspectively set equal to or 
smaller than 0.005 mm and equal to or smaller than 
0.005 mm, the tight contact preventive effect cannot be 

5 obtained sufficiently. If the depth and width of the bot- 
tomed grooves 131c of each plate 131 are respectively 
set equal to or larger than 0.2 mm and equal to or larger 
than 0.3 mm, a uniform printing pressure cannot be 
obtained between the blanket cylinder 104 and impres- 

w sion cylinder 105, leading to a printing trouble. Hence, it 
is desirable that the depth and width of the bottomed 
grooves 1 31c be respectively set to fall within a range of 
0.005 mm to 0.2 mm and a range of 0.005 mm to 0.3 
mm. 

15 In this embodiment, the plates 131 are mounted on 
the circumferential surface of the impression cylinder 
105. As shown in Fig. 6, a plurality of grooves 105a that 
are parallel to each other may be directly formed in the 
circumferential surface of an impression cylinder 105. In 

20 this case, the plates 131 become unnecessary. In the 
present invention, the plates 131 are mounted on the 
impression cylinder 105. If a transfer cylinder is 
arranged on the upstream side to be in contact with the 
convertible cylinder 107, plates 131 may be mounted on 

25 the transfer cylinder, or bottomed grooves 131c may be 
directly formed in the circumferential surface of the 
transfer cylinder, as a matter of course. 

Specifically, the plates 131 may be mounted on the 
upstream paper convey cylinder which is in contact with 

30 the convertible cylinder 107, or the bottomed grooves 
131c may be formed in this paper convey cylinder. In 
particular, when the upstream paper convey cylinder 
which is in contact with the convertible cylinder 107 is 
the impression cylinder 105, a printing pressure is 

35 applied to the paper sheet 1 1 2 wound on the impression 
cylinder 105, so that the paper sheet 112 is difficult to 
separate from the impression cylinder 105. If the 
present invention is applied to the impression cylinder 
105 arranged on the upstream side of the convertible 

40 cylinder 107, as described in this embodiment, a con- 
spicuous effect can be obtained in prevention of defec- 
tive printing or a printing trouble. 

it is desirable that the plurality of bottomed grooves 
131c be formed to extend in the winding direction of the 

45 plates 131, i.e., in the circumferential direction of the 
impression cylinder 105, to be parallel to each other. 
However, the present invention is not limited to this. For 
example, a bottomed groove may be formed spirally in 
the circumferential direction of the impression cylinder 

so 1 05. Also, the shape of the grooves is not limited to what 
is adopted in the present invention, but recessed 
grooves may be sparsely formed on the outer circumfer- 
ential surface of the impression cylinder 1 05. Regarding 
the grooves, various design modifications may be 

55 made. If the thickness of the plates 131 is equal to or 
smaller than 0.2 mm, through holes extending through 
the bottom portions of the bottomed grooves 131c may 
be formed. 
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As has been describa^bove, according to the 
present invention, when th^per sheet is gripped by 
the convertible cylinder, the portion between the paper 
sheet and the outermost circumferential surface of the 
paper convey cylinder is prevented to be set in a vac- 
uum state, so that generation of a negative pressure 
that interferes with the paper sheet from separating 
from the upstream paper convey cylinder is prevented. 
Since the contact area between the paper sheet and the 
outermost circumferential surface of the upstream con- 
vey cylinder is also decreased, the contact resistance 
against the paper sheet, which occurs when the paper 
sheet is separated from the circumferential surface of 
the paper convey cylinder and comes into slidable con- 
tact with the outermost circumferential surface thereof, 
is decreased. 

When the paper sheet is gripped by the convertible 
cylinder, no strong force that pulls back the paper sheet 
to the paper convey cylinder side is applied to the paper 
sheet. Therefore, paper sheet gripping failure can be 
prevented. As a result, the paper sheet is prevented 
from dropping into the printing Press or being left wound 
on the upstream paper convey cylinder, thereby pre- 
venting occurrence of a printing trouble or defective 
printing. 

When the tight contact force of the paper sheet with 
respect to the paper convey cylinder located on the 
upstream side of the convertible cylinder differs depend- 
ing on the thickness, quality, or the like of the paper, it 
suffices if the plates are exchanged for those having 
recesses with a different shape or a different number of 
recesses. Therefore, exchange of the upstream paper 
convey cylinder itself becomes unnecessary, which is 
economical. 

Along with rotation of the paper convey cylinder 
located on the upstream side of the convertible cylinder, 
air present between the paper sheet and the circumfer- 
ential surface of the paper convey cylinder flows in the 
grooves smoothly. This allows better separation of the 
paper sheet. 

Claims 

1 . A sheet-fed web offset printing press with a con- 
vertible press mechanism, characterized by com- 
prising: 

a convertible cylinder (107) for conveying a 
paper sheet in a converted state downstream 
in a paper convey direction; 
a paper convey cylinder (105) which is in con- 
tact with said convertible cylinder on an 
upstream side in the paper convey direction 
and conveys the paper sheet to said converti- 
ble cylinder; 

a convertible press mechanism (110,111) pro- 
vided to said convertible cylinder to separate 
the paper sheet wound on a circumferential 
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surface of^U paper convey cylinder and to 
convert th^^Jarated paper sheet; and 
a plurality of recesses (131c, 105a) formed in 
an outermost circumferential surface of said 
paper convey cylinder including a circumferen- 
tial surface of said paper convey cylinder, said 
outermost circumferential surface of said paper 
convey cylinder coming into direct contact with 
the paper sheet which is conveyed to said con- 
vertible cylinder. 

A printing press according to claim 1 , further com- 
prising a plate (131) mounted on said circumferen- 
tial surface of said paper convey cylinder and 
having a surface with which the paper sheet under 
conveyance comes into direct contact, and 

wherein said recesses (131c) are formed in 
said surface of said plate. 



20 3. A printing press according to claim 2, wherein 



said plate comprises a plurality of divisional 
plates, and 

said divisional plates are mounted on said cir- 
cumferential surface of said paper convey cyl- 
inder equidistantly in a circumferential 
direction. 
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A printing press according to claim 2, further com- 
prising 

a gap (121) formed in said paper convey cylin- 
der to extend in an axial direction, 
a first fixing mechanism (126, 129) provided in 
said gap to fix one end of said plate, and 
a second fixing mechanism (140, 140a) pro- 
vided in said gap to fix the other end of said 
plate mounted on said circumferential surface 
of said paper convey cylinder. 

A printing press according to claim 1 , wherein said 
recesses (105a) are directly formed in said surface 
of said paper convey cylinder to which the paper 
sheet under conveyance comes into contact. 

A printing press according to claim 1 , wherein said 
recesses comprise elongated grooves extending in 
the circumferential direction of said paper convey 
cylinder. 

A printing press according to claim 6, wherein said 
elongated grooves are formed to be parallel to each 
other. 

A printing press according to claim 1 , wherein Said 
convertible press mechanism comprises 

a sucker unit (111) for drawing a paper trailing 
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end of the paper sha|^onveyed from said 
paper convey cylindeii^B 

a gripper unit (110) for gripping the paper trail- 
ing end of the paper sheet drawn by said 
sucker unit, thereby converting the paper s 
sheet. 
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